IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Attorney Docket No. 249/421 



In re patent application of 
Sang-yoon JEON, et al. 
Serial No. (Unassigned) 



Group Art Unit: (Unassigned) 
Examiner: (Unassigned) 



Filed: Concurrently 

For: STRUCTURE AND RADIO FREQUENCY VARIABLE CAPACITOR AND METHOD 
MANUFACTURING THE SAME 



The benefit of the filing date of the following prior foreign application filed in the 
following foreign country is hereby requested, and the right of priority provided in 35 U.S.C. 
§ 1 1 9 is hereby claimed. 

In support of this claim, filed herewith is a certified copy of said original foreign 
application: 

Korean Application No. 2002-68574, filed November 6, 2002. 



CT AIM FOR CONVENTION PRIOKTTY 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA. 22313-1450 



Sir: 



Respectfully submitted, 



November 6, 2003 
Date 




Reg. N^2;039 
Richard A. Sterba 
Reg. No. 43,162 



LEE & STERBA, P.C. 
1101 Wilson Boulevard Suite 2000 
Arlington, VA 20009 
Telephone: (703) 525-0978 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m S! &! s. : 10-2002-0068574 
Application Number 

i i ^ i i : 2002^ 11S 06SJ 

Date of Application NOV 06, 2002 



Applicant(s) SAMSUNG ELECTRON I CS CO . , LTD. 




1020020068574 #^ 2003/2/22 

mm 

im^&m 0014 

[HIS 81 ft] 2002.11.06 

[^fl|4=a|M#] H01L 

[^§2.1 S^SsJ] Structure of radio frequency variable capacitor and 

method of manufacturing the same 

lft£!£13 

[S£!°!3H3 1-1998-104271-3 
[CHBiei] 

[ CH £l 21 3 = 3 9-1 998-000334-6 

[ £ m$\ 2 e ^ S ] 1 999-009556-9 

[CH ejejj 

[&S] 0I6HS 

[ CH & 21 3 H 3 9-1 999-000227-4 

[SM?ISe^^s3 2000-002816-9 

[&S2I S^H^I] JE0N,Sang Yoon 

[^BJe^&!s3 730412-1030016 

135-092 

l^±] AiS^^AI £}&2m 46-2 

i^m KR 

[&S°I SS2^I3 SUH.Chun Deok 

[^Ei§^S!a] 691126-1406412 



17-1 



1020020068574 



iai 2003/2/22 



[EOT 
[§¥AiW] 



lOHUM 101S 1304< 



449-840 

SJIE goJAI ^Xlg I 
KR 

mms m 425 o i oil °\m mm, mms mo^°\ 

Oil °l§[ SS^m S S^iUD. QHE.I&J 
0IS1! (21) CHdl£J 
0I6HS (21) 



15 m 
o a 

0 2d 
9 S- 
426,000 a 
1. fiSfAl- SAHA1(£H)_I 



29,000 S 

0 s 

0 s 

397,000 SI 



17-2 



.1 » 

» 

1020020068574 2003/2/22 

CMOS 0 l-g-*H Q ^ JL^Sf-g- 7>^ 7fl3))AlEi ^2: 

£ ZL ^anj-^ol 7flAl^Cf. Jl^^-g- 7>^ 7fl2flAlEi *fll ^ ±^ *f| 1 ^ « 

^ *fl2 Jtfll ^tfl&Jit} 3- ^fl2 A>o}o| ^fl5lflAl 7>^^^1- 

^ *fll 7fl3flAlEiJf; 31 #7] A]l ^^AlE^ofl >£ 7 ) ^ sfl X| E^ ^ <>} 

i^-tl-Cf. Olofl ^Efl^ t}.oJ 7 ^ 7fl3flAlE^Cf 7l^7^j-^^-g- #&X\?r°_3_ 

*l Q ?i*}3- 7fl>}dAl^ ^ oljr, OH- *flBfl^ -g-et^ ^cHhg- 

^ #<a *r l£ ^V^^. CMOS ^3-8- °l-§-*H cf^- CMOS 

5] 3.^3)- Q^5[f>}7)7} -g-o]^. ol^ol ol^. 
£ 3 



17-3 



U020020068574 • #^ 2003/2/22 

Jl^^-g- 7fl3flA]Ei 3l =l {Structure of radio frequency 

variable capacitor and method of manufacturing the same} 
15.^ i§^] 

J£ 3^r £ 2*11 ^- ig^ofl 14s JL^s\~%- - 7 >5)S.S] <2}cfl 

7>^ ^sflAlEio!] ^-*v ^Jo.^, m.^] CMOS ^l-g^f^i Q -?l7> 

(Quality Factor)!- ^ ^ 5Utt -H^-g- 7>^ ^^Ei ^ zl ^lS^^l 

ol^^^l^l^^^] 5U°1*1 RFCRadio Frequency) <^&| ^sj-^rfl^* ^^r>£. 

-M^M, ^} ^sHr ^4 IJE-M Aj-g-sq^ ?H3flAlEi^ z| ^ 



17-4 



"i"1020020068574 #^ <^7}: 2003/2/22 

th RF 1-^^ ^ja_4i^ ^^<H^7l (Voltage Controlled Osci 1 lators :VC0)^ 7>^ 

^« ^ O^Tll W. 7>^ 7fl3flAlEi^ RF 1:^31 fl-l^ ^Eiuf 

<7> ol^^-AlAl^Efl^ ^ e ^^3. sg.^ 7l^# ol-g-^V RF I C o) jfl^ 

5tU, RF ICS] A^jofl $a°H ^^Kn 5U^r €-*fl^r ^ GHz 9] -^cfl^cfl^ ^s-i 

7]%3±$\ ^ &z\ Joskin effect) ^1 €• <3U=-§- ^1 ^1 Tfl 

<8> o]ei*V -g-^-i- sfl^^>7l MEMSCMicro-Electro-Mechanical Systems) 7l## 

°l-§-*H 7}<£ 7fl2flAlE^l- ^v^o] U.S. P. 6,355,534 jL<>fl 7flA]5H 9Xt\. 

U.S. P. 6,355,534 S<^1 7lH^l MEMS 7]-^ 7fl5flA]E^ ^7l^ 4r^l^- ^>-§-^>7l nfl^-ofl 
i§r£r Q 91 ^Ml ^ ^3 ^-u)^ ^Ei^- ^ ^^-^^ 

cfl*]- J±#<>1 -g-o]*}- ^-^o] oicf. £E*h MEMS 7>^ 7flsflAlE^ ^ ^^-^-^ 
o> ZLEiM-, o]e^*v ^-^ofl^ It^Vji, MEMS 7}Q ^4*1^ ^ ^oj-o] ^Tfl^ 5V 

°l A oMH^E| ^Ml^r ^ VS. ^7] nfl^-ol] 71^2] 7^«1^^^ ^7>, ^) CMOS ^ RF 

17-5 



1020020068574 #^ 2003/2/22 

^7}7)$\ ^^^^'^^011 A}-g-<5} 7 H^ <HB}-g-°l & e}^, CMOS RF 

<10> -g. i£t$o] o}=J7^> ^ 71^*} 4^1^ vfl^ 71^^*^^-* 7 n ViA)? n )0 Si< ) CMOS 

<11> -S- ^o] ojJijix} 7]^ 4^1^ Aj- 7 |sq. ^ ^-2:^1 7V^ 7fl2(|AlE-l» 

Olo] tB^A]^ 7>^«j^l- £fe ^! ^^y.. ^ #71 *fll ? fl3J)]AlE^ofl ^^^^ 
^H, ^7l afil 7fl5flAlE^^ Q °1*>3H| Jl^^ ^o] ^^flAl^^l- g 

XT A]2 7fl5flAlEl^-l- i^-*Vcf. 
<13> ^7lA^| ; ^! 7fl sfl AlE ^«.^ MQS 7 fl3flAlE^ °1 Jfo] *| ^ f Aj- 7 ) ^ 2 ^sfl^E^ 

^ MIM ^M^, S^^- ^A^ ^ #Eli^^l 7fl3flA]E^ ^ ^J-ufS J*0] ^ 7^o] 



17-6 



1020020068574 2003/2/22 

*)12:« 0 >>?H 9X°]*), (a) MOS ^* °l-g-*H, A oM ^diitocf ^ ^12 
* ^*Rr ^Tfl; ^ (b) ^-71 (a) ^HH ^3tt ^7) ^1 7^^-^ 

<15> oj^K ti}-^^ ^Al^ofl tfl£}^ ^ W-Si Sjg-g. ^ Dj ^Ml*] 

^^*>7]S 

<16> 5L 1^ Q ^s|-^<^ ^7)1^- ufEf^^ ZieflSS^, ^3^7} %rO}^^ Q 

<17> 7fl3illAlE^l o}°l^ Q Ol*Kr ±7}S] ^ ^ ^^^^^ 

E^t}. ^ MHz <>1^ ^rSHMH Q ^Rr cf-g- l^f ^ ^ 

<18> [^*V^ 1] Q = 1 / (2;rfRC) 

<19> ^ 7 )A^ 7fl3flAlE^^ 7} $ T^^t, C^r . 

<20> Aj- 7 ) ttJ-jlUg, Jl^S}-^ ^-g- Q Ol7.V» ^71 $1*fHfe 7fl5flAl 



17-7 




f > 

1020020068574 



#^ H*}: 2003/2/22 



<21> 



, -g-^ i5}^ 5] 5.(21)^ 7}^ 7fl3flAlEi -R-L|E(23)3. ^l^^li=f. 

^7^, -g-^Aj J=^-g- <Lf>\±= s|S.(21)oll^ jl^^E], #^7) JEE^r ^M^^7l 
-O] S^t*. 7>^ 7fl3flAlE^ o.qE (23 )^ ^1 2l^^(C nlin i)4 ^1 ^^^(W) A > 
^ti^HH^ 7>*&^3«- ^iLS. €r>^ ^-f , Tfll J^^tf Afl2 ^^^(C min2 ) 

^3fl^B^(25)4, XI 1 511511^1 £1^(25)^1 ^H^SH, #7l 7flsflA]E^(25)^ Q 

^V&ofl 4^ -H^£ ^(C fix )^ 7fl5flAl^^l- ^ 2 ?ll 4*1^(27)51 

^71^, ? fl3flAlEm25)^ CMOS 7fl3flAlEi 42^^0)1 ^sq^ ^ 2 7fl3tfl 

^1^(27)^ MIM(Metal-Insulator-Metal) ^^eI, S^lK fractal) ^sflAlEi SE^b # 
7fl sfl ^1 e^ ^9] aVEsfl ^l^^^c^i o^tfl ol-i- MIM, Stt S 

^^Hr ^Ol olcf. 

^12 7flsflAlH^(27)^ CMOS 7fl5flAlElo| ^ 7fl2flAlEl-f-(25)Sl TflolM i 
-2-—/ — ^1 'Jl ^d^A^Ei X)*}^ ^91 ^^/^ell<y *1^M1 

M^Tll, Si^Tll, 3ES.eU*l^J=# ^^Tfl, n>^?J^7jl * ^^Tfl ^ ^ 

7>3L ^-0_3LM) ^ olcf. ^2 7fl3rflAlE^(27)2l ^s^^^l 7\)o] 

^ 2}<a Hl^r i^/^eflol e}o] - ^ ^ ^io a ^SKmetalization)^ 

^ #317} ^^^cf. i*} ^o.s^ ElEHrCTi), «j^-(Pt), ^r(Au) *}-§-« ^ & 



17-8 



10^0020068574 %:^ 2003/2/22 

jI, ¥ *>2H ^lBflsVss., ^|1 ^ *)12 7fl 541 a]e^ (25,27)^ ^*Rr ?fl5fl^l€^ 

A1 v\o]=L5L o»3=6\}o}z\ 7 \ ^ 9X^. m ?flsflAlEi^-(25)^ 

^7}*}^SLsm 7H5flAlEl^^ - 7M 7l7ll €4. °1 ^ £<>1 *H 1 A A *1 ^ ^-(25)3 

* ^7M7l^ ^Tl(finger) ^7} ^t^o S ^-o^Tfl ^j7, o]^ ^ t\)o)^]^ %_ 

<25> am nn^]^m)s\ tihe ^ ^^/^.eflti 3^1 ^ 

51^ *H2 ?fl5fl^B^(27)^ 7fl5flAlEii^ ^1 7fl5flA]E^(25)^ Q <y^>^ ^ ^12 

-¥-(25)^ Q ^l^>^o] ^0.13 7fl3flAlE^(25)^ 3711 ^1 5] 7l nfl£- 

°fl ^ ^ 711311^11^ ^ 2 7 flsflAlBl^-(27)# S^W. tiVig, ^1 7fl^AlE^ 

^(25)^1 Q <y*V&°l 3}-^ *f|l 711 3fl Al El 25)^1 3. 711 *fl°> 5l7l nfl-g-oll 

IT ^11 Al ^&^r ^7l €" ^ 711511^^^^ 5>^r ^2 7flSflAlEl^- 

(27)1- 

17-9 



L'020020068574 2003/2/22 



<26> £ 3^ £ 2*fl ^ofl Of^ 7 >^ 7fl 5|]AlE^ -R-U|E(23)2] -^7>S]S.^ ^ 

^11- il^^ 5. £.2. 5*1 , ^1 7fl3lllAlEi^-(25)^ ^12 7fl5flAlE^(27)^ -g- 71-2] 5.^ £ 

Cfoj:^ ^ ol^ O^Hfe *H2 7^^^ 

(27)7> 7fl3flAlEi^-(25)^ 7fl°U= ^ofl ^1 ^#5]^ ^E}-^ ^o]cf. 

<27> £ 3^- %v s ^ > 7flsflAlEl^-(25)^ x-1%V(R2 1 R3 > R4), 7fl3fi X| e| (C4,C5,C6) ^ 

<>]^(L2,L3)J1S oji^xlD^ 7fl5flAlEi-^-(27)fe 7i%l-(Rl), 7 fl sfl a] (CI ,C2 ,C3) ^ 
^l^Ei(Ll)S. ol^-c^^lcf. z}- f^^f ^nHRD^r *1]2 7flsflAlE^(27)Sl 

^1 7l^^%\ ^fl^AlEKCl)^ ^2 7fl3lflAlE^(27)^ ^J^^Ol ^flsflAlEii, ?fl 3}) A] E^ 
(C2)Q 7fl5flAlEKC3)^ 71^ ^SflAlHi, ^l^BKLl)^ *fl2 7fl 5fl A] E^ ( 27 ) ^ 2\ 

H ^Sl^SLt* Zj-Z}- ^E^tf. 7i%V(R2)^ 71^ 71^^^-, 7^(R3)£: M 0S 

^fl^^%>, 7i%>(R4)^ 4liL^:/£Lefl<y ^(S/D, 33)^1 7^7^, 7fl sfl A] E^ (C4)^r ^1 7fl 
2flAlEl^-(25)^ 7>^ 7114^11^, 7fl3flA]Ei(C5)^r 7}&<>) 7}*g 7$^*}^, 7fl 

3WEi(C6)^r 2-*]^ ^fl^Al^^, o]^EKL2)^ TflojE ^(G,32)^ 7}*8<&&^, 91 
^(L3)tt ^SL^/^])9A ^(S/D,33)S] 71^0]^^^ zj-z}- q-Ej-^t].. ^7]*\, % 
S»1Jl 312f 33^ AA -g-^ ^r^-i- -2-*Kr s] 3.(21)^1 ^#3^ 41 1 ^ *fl2 ^^7} 

<28> »V^ofl 14s. 7 ^ 7flsflAlE^ ^-^1(23)2] Q 0]7>1- ^ f>\±r £-91 ^S-*} , 7)$ 

^M.^ ^-g, ^2 ^^^(C min2 )4 ^SRr *fll ^tfl^cf 3- ^2 ^cfl^CQnaxs) *W 
^ 7flsflA)Bii 7>^^^1- £Hr ^1 7flsflAlEi-f (25) ^, 7fl3flAlEKC4)^, ^ ^ ^3 € 



17-10 



1020020068574 #^ <£7\: 2003/2/22 

I 

&(C fix )3 7H3flA)Ei^l- ^ ^ 2 7fl2flA]E^(27) ^, 7fl5flAlEKCl)^- ^jfS <g^^- 

tHg, *fli ?fl5flAlE^(25)^^^ ^%V(R3,R4)7]-, A]2 nn*)*\¥-(27)o\}*\^ 7i%> 

(R1)7V 7l^^*j- A^u-o]] ^c^i^ 7 fl5flAlE^(25)^ 7l^7i%> ^^ofl ti^o} *j| 2 

?B^fl^Bi-f(27)Sl 7l^^%V Aj«.o] Aj-tfl^ o_ S Dfl o. ^. 7 | -°A]7>^3r>^.S. 7}*8*\ 

^ m 7fl3lflA}E^(25)^ 7}^^ JL^€ ^ *l]2 

^^^(Qninz)^ ^12 a^&CC,^) 7>^fl# ^ *fll sfl A] ^ ^-(25)7> , 

7>^ 7fl^AlE^ ol-g-^c^ ^fl2 ^±^(^2)^ 3. ^ U ^^^(Qnini)^ ^2 

^2fl^^-f-(25)^ 7l^7l%V Aj«o] ^*J-(R3,R4)^ ^ 7>^ 7fl3x|lAlEll- c^-g^ nfl^cf 

^, ^7]^- ^ 7>^ 7fl5flAlE^o] X|! 7ll5flAlE^(25)^ ZL^ ?fl 2fl A] <?1 A]2 7fl 3fl 
AlE^(27)S. ^^Mj £1^, ^^l^<y 7l^7-l*j-Aj«-o| ^-4i*>7]l £) ZL , ZL ^4 

Q QA&o] ^7>W. 

^eflSSH, 41-gr ^Hfl^ ^ 7>l£ 7fl2flAlEio] ^ , 43 -g- 
^ 7>^ 7flsflAlE^O] ^O f y j.yJ. um-\Hcf. £ 4* SL^ , ^ ^ ofl 2]^ 7^ 

?fl3flAlE^ ^-f ^SflcHl til^fl Q <?]7>^0l qt 3^ ^5= 7 flAj£)0^.g- <g + O^cf. o] £>|- 
tf^*] lH)*Kr 7>^ 7fl5}lAlE^ Q 0]^ # 7 flA]Al^ -g-Aj^ 



17-11 



1^ 



1 T 020020068574 #^ 2003/2/22 

I 

^^HH ^€ ^EflS ^ oJ*fli£ ^ 

=)°1 0 > d VM^ -i^^^SHl M-bI-M- SJ^, 

^ ^ vflofl ol^ S.^ *W3£r ^<H| S.^ %<L3- sfl^£H^> lb ^ 

^ fl-^-fr SL*}$r ^^-g- ^ #«J ^ °VM^, CMOS ^* 

°l-§-*H *ti^°-S*] CMOS Q^^WA 



17-12 



^^^1020020068574 #^ <Qx\: 2003/2/22 

[3 if* 1] 

» £tt *fl2 7fl^AlE^l- £f5}^ ZL^S)~g- 7><£ ^BsflAjEi ^S. 

2] 
3] 

^112 %H1 5U<H>H, #7} ^12 7fl3flAlE^^ MIM 7fl3flAlE^, H?!jit ^A^l ^ #^ 

4] 

^12 %H1 5^^, ^2 ? fl3l]AlEl^ Aj-7] 7fl3l]AlE^^ Tfl o] 1= ^ofl ^ 



17-13 



1020020068574 #^ 2003/2/22 

5] 

i ^i^-ofl ^£)ir ul^S|~g- 7>£ 7fl3flAlEl 
[^t 1 * 6] 

(a) MOS °l-g-^H, #7l *fll ^^&*L^ ^ *ll2 ^41^ #71 ^cfl 

#31; 31 

(b) #71 (a) #7]HlAi Aj- 7 j 7fl3flAlE^o11 2] ^3. 3^3^, Aj- 7 ] 
[^^J- 7] 

*fl6 *M $1°]*}, A o V 7l ^2 7fl5flAlE-1^-^ MIM 7fl5flAlEi, xr bH ,g- ^A^ ^ 
7fl5flAlEl#^ *>M-S o| -f-O^j^ Jl^S}-§- 7>>£ 7fl sfl A] E-] . 
8] 

*fl6 #7l *fl2 7fl5flAlE^^ Aj-7) 7fl2flAlE^^ Tfl o] 1= ^ofl t§ 

^5]^ -H^rSj-g- 7>^ 7fl5flAlE| ^3^^. 

17-14 



1020020068574 #3 2003/2/22 

9] 



17-15 



• 



1020020068574 



2003/2/22 




0 2 4 6 



8 10 12 14 16 18 20 
W^(GHz) 



[51 2] 



SI sL 



I \ 
27 25 



-21 



-23 



3] 




S/D 
33 



17-16 



1020020068574 



#^ 2003/2/22 



IS. 4] 
80 T 

Q ■ 




^sHKGHz) 



17-17 



